Interaction of human immunodeficiency virus type 1 Vif with Gag and Gag-Pol precursors: co-encapsidation and interference with viral protease-mediated Gag processing.
Interactions of human immunodeficiency virus type 1 (HIV-1) Vif protein with various forms of Gag and Gag-Pol precursors expressed in insect cells were investigated in vivo and in vitro by co-encapsidation, co-precipitation and viral protease (PR)-mediated Gag processing assays. Addressing of Gag to the plasma membrane, its budding as extracellular virus-like particles (VLP) and the presence of the p6 domain were apparently not required for Vif encapsidation, as non-N-myristoylated Deltap6-Gag and Vif proteins were co-encapsidated into intracellular VLP. Encapsidation of Vif occurred at significantly higher copy numbers in extracellular VLP formed from N-myristoylated, budding-competent Gag-Pol precursors harbouring an inactive PR domain or in chimaeric VLP composed of Gag and Gag-Pol precursors compared with the Vif content of Pr55Gag VLP. Vif encapsidation efficiency did not seem to correlate directly with VLP morphology, since these chimaeric VLP were comparable in size and shape to Pr55Gag VLP. Vif apparently inhibited PR-mediated Pr55Gag processing in vitro, with preferential protection of cleavage sites at the MA-CA and CA-NC junctions. Vif was resistant to PR action in vitro under conditions that allowed full Gag processing, and no direct interaction between Vif and PR was detected in vivo or in vitro. This suggested that inhibition by Vif of PR-mediated Gag processing resulted from interaction of Vif with the Gag substrate and not with the enzyme. Likewise, the higher efficiency of Vif encapsidation by Gag-Pol precursor compared with Pr55Gag was probably not mediated by direct binding of Vif to the Gag-Pol-embedded PR domain, but more likely resulted from a particular conformation of the Gag structural domains of the Gag-Pol precursor.